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Abstract

A general and accepted understanding of
how [c>ca~](llrc  reqllircIllcl]ts,  allocator
flow-down top-level rcquircmcn(s,
verify a n d validate lower-level
rcquircmcnts,  is at best sought in theory
but riot rigorously sought in practice.
More often than not, the customers (or
users) arc blamed  for not properly
articulating their rcquircmcnts  or even
understanding t h e i r  o w n  n e e d s .
1 lowcvcr,  the problcm  is deeper than
that, and it invo]vcs  not only the
customers but also the system analysts or
crlginccrs  and designers as well.

This paper discusses problems in
rcquircmcnts  acquisition anti reuse,
dcscribcs  some tools to a]lcviatc these
problems, and puts forward Quality
Function Deployment (QFD)  as an
cffcc(ivc tool for the capture and
refinement of requirements. QI~D when
applied to a project will:  (1) improve
q u a l i t y  b y cmphasi~,ing defect
prevention rather than defect inspection,
(2) improve communications bctwccn
customers , sys tem engineers ,
programmers and testers and thus
contribute to project SUCCCSS,  (3) enable
a]ignmcnt bctwccn customer
requirements, product (or design)
rcquircmcnts,  and cost rcquircmcnts ( or
constraints), by explicitly correlating kcy
product rcquircmcnts  to cuslomcr  needs
and expectations, (4) reduce costs of
projects duc to reduced costs of latc-in-
thc life-cycle rework, of unnecessary
post-facto documentation and inspection,
(5) improve the management of change.
through  rigorous prioritization and

‘ explicit tradeoff analysis, and (6) enable,
refinement and reuse of rcquircmcnts
across projects through ca[aloguing  of
key performance rcquircmcnts .

Int reduction

Requirements cnginccring  is onc of the
most crucial parts of the dcvclopmcnt
process of any project, yet it is the least
supported or least un(ierstood  part duc to
the following reasons: ( 1 ) requirements
arc particularly difficult to specify and
analyze since they arc derived from the
needs of many different customers or
pcop]c;  (2) difficulty to achicvc  a
complete understanding of Itlc
application domain within which the
proposed system will function, as
discussed by Rubenstcin and Waters [9];
and (3) al 1 relevant aspects of a proposed
systenl may be clifficult  to capture by a
single paradigm. This is duc to the fact
that each paradigm is embodied in a
single requircmcrrt language that may
have its own limitations to express some
important rcquirerncnt.  Hsia, ct. al., [3]
also assert that the quality of a product is
only as good as the process that creates
it; and that requirements engineering is
onc of the most crucial steps in this
creation process. Hsia describes
requirements engineering a s  t h e
disciplined application of proven
princi~lles, methods, tools, and notations
to map a proposed system’s intended
behavior and its associated constraints.
This mapping includes: (1) identification
and documentation of user needs, (2)
dcvclopmcnt  o f  a  rcquircmcnts
document that de.scrihcs how to satisfy
user needs, (3) analysis and validation of
the rcquircmcnts  document and (4)
mcarrs to support the evolution of users
needs. T h e  p r i m a r y  o u t p u t  o f
requirements crrginecring  i s  a
require.mcnts specification that shall bc
consistent; consistent with other existing
documents; correct and complete with
respect to satisfying users needs;
understandable to users, designers and
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(esters; and capab]c  of serving as atmsis
for 1)0[11 design and [cs( [4],

Requircnwnts  Acquisition and Reuse

‘1’llc  IJrinc.ipa] problems ill Rccluircmcnts
A c q u i s i t i o n  and RCUSC  i n c l u d e
ctifficultics  in (1) a.grccmcnt a b o u t
rcquircmcn(s sta tements , (2)
collllllLlllic:ltioll, (3) managing change,
i.e., maintenance and evolution of initial
rcquircmcnts and ictcntifying
inconsis[cncics  between initial and ncw
rcquircmcnts,  and (4) formalism and
abstraction in capturing objcctivc  reality,
since constrLlclcd  rc:di(y is, af[er al], a
result of inlcr:ictions  anlollg  participants
in the rccl Llircnlcnts  process.

Curtis,  ct. al [2]  ident i f ied  two
significant problems in rcquircmcnts that
may cause major difficulties during the
dcvclopmcnt ofprojccts: acquisition of
accLlratc problem domain knowledge,
and volatility of requirements. Any of
these problems will con[ributc  to low
quality projects, budget overrun and
schcdulc  slip.

l.uhars c t . al., [7] assert that the
traditional way of requirements capture
by prose-like unstrLlcturecl,  obscure and
somewhat ambigLlous  statements is no
longer cffcctivc;  and they recommend
that ncw techniques and tools for
rcquircmcnts  cngincc.ring  should  be
advocated. At the other end of the
Spcctrllnl, rcquircmcnts c a n  bc
orthogonal [o onc another. This high
lCVCI  of rigor is sometimes worthwhile
pursuing, sometimes not.

Johnson ct. al., [5] develop a tool ARIES
(Acquisition of Rcquircmcnts  And
lncrcmcntal l~volution of Specifications)
to investigate the s u p p o r t  o f
rcquircmcnts  analysis in evaluating
systcm  rcquircmcnts and codifying thcm
in formal specifications. The key feature
of this approach is to have a single
highly cxprcssivc under ly ing
rcprcscntation interfaced simultaneously
to multiple presentations, each with
notations th;it have different dc.grccs of

c.xprcssion. in so doing, the analyst can
usc nlLiltiplc  languages for describing
systcnls and where (hcsc ctcscriptions
yield ii sing]c  consistent IIIOCICI  of the
Systcnl. ‘1’hc a u t h o r s  incticatc two
problems (hat they cncountcrcd  in their
approach. First ttlcir approach focuses in
recording the underlying semantics of
presentations, instc:id  of details of their
syntac~ic  form. For example, if a flow
diagram is constrLlctcd,  ARIES dots not
record the exact position of c.ach  node in
the diagram, so if (hc d iagram is
rccrcaied later, it may not have quite the
same shape. Second, when a diagram
cannot be mapped onto the Llndcrlying
representation in a unique way. This
happens when nlultip]c expressions in
t h e  urlder]ying  rcprcscntation  are all
cxprcsscd  in the same way in a given
notation. The authors give workaround
ideas to rectify these. problems.

l-cfcring [6] discusses a new framework
that allows the efficient realization of
ncw integration toc)ls to support software
development in different phases of the
software development life cycle. An
integration tool bctwccn  requirements
engineering and programming in the
large has been built as a first prototype
of integrations that arc instantiation of
that framework. The tool integrates
rcquircrnents specifications and
architectures by e x e c u t i n g  a
transformation bctwccn the documents
ancl tlwn controls the traceability by
examining links bctwccn  transformed
incrcn]cnts.

Mays ct. al, [8] dcscribc the P1.ayipg  and
D e s i g n  Mcthodo]ogy  (PDM): a
rcqui~cmcnts  planing process that
supports the  collcclion,  a n a l y s i s ,
documentation, and tracking of software
requirements. The process includes
rcquirwmcnts  collection, definition of the
underlying problcrns,  development of an
cxtcrllal  functional description that
addresses the problems, and
development of systcm and product
dcsig~ls from the. external functional
descriptions. PIIM is designed to handle
both systcm-level and product-level
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rcquircmcnls  with the following major
ol>jcctivcs:  ( 1 ) (Ilc abili(y  10 catcgoriz.c,
prloritin, coordina(c,  and Inanagc a
l:llgC  nlllnbcl  of diverse rcquircmcnts
from the time they arc rcccivcd  until
they have been sLIcccssfully  intcgra(cci
into a product design, (2) suppml for the
sys(cmatic  analysis of rcquircmcnts from
the  cus tomer  v iewpoint  by  f i r s t
identifying the underlying end-user
pmblcm, (3) support for the verification
of the problcm def in i t ion  and  i t s
proposed solution through cuslomcr
reviews, (4) support for the assessment
of a rcquircmcnt’s  relative priority,
value, and business justification or
business case, (5) support for traceability
of rcquircmcnts, from initial rcccipt
through implementation (6) sLlpport for
vc.rification  of the transformation of
rcquircmcnts at each step of the process,
particularly at the critical transition from
cxtcmal specification to internal design,
and (7) usability and human factors
emphasis during requirements definition.
Mays ct. al., assert that the Planning and
Design Mcthoclology  (PDM) has proved
to bc va luable  in  sys temat ica l ly
analyzing, documenting, and managing a
large set of rccluircrncnts from initial
input through design. However, much
work remains to bc done in the area of
planning and requirements engineering
so as to attain additional gains in quality
and productivity.

Successful Projects

Tran ct. al., [ 10] describe successful
projec ts  as those that meet valid
functional rcquircmcnts  as well as users
expectations; adhere to the spirit of
process standards that promote rigor,
ciisciplinc  and continuous improvement;
and arc accomplished on time and within
budget. l’hcy also assert that successful
projects always exhibit an overall plan
with shared pLlrposc and goals and
management’s commitment to these
goals. Also, and of equal importance,
a r c  t h e  prcscncc and support of
dedicated and skilled process people.
They summarize the criteria for in-depth
assessment  of  projec ts  and g ive

attribLltcs  of projects that arc considered
SLICCrSSfU]. ‘1’hcsc a[[ributcs  include (1)
consistent visibility of rcquircmcnts,  (2)
well-cnforccd configuration control, (3)
involvement of sponsors, Llscrs, and
cLlston~crs  throug,houl  the dcvclopmcnt
life cycle, (4) sLlpport of a dcdicatcd and
skilled dcvclopmcnt  team, (5) effective
team conlnl  Llnications, a n d  ( 6 )
compliance [o sound  process policies or
guidrlincs  (for a disciplined and cost-
cffectivc  dcvclopmcnt  process). The
aLltht~rs also  g i v e the following
rccon lmcndat  ions for good rcqLlirenlcnts
cnginccring  and management:

(1) ‘1’here must bc an  automated
facility or tool to sLlpport and
cnforcc both the rcq Llirenlcnts
acquisition and configuration
control process, thereby making it
more cost cffcctivc.

(2) ‘rhc cLlstomcrs  (inclLlding  u se r s ) ,
systcm cnginccrs,  programmers,
and test engineers should all work
as a [caln i n  v a l i d a t i n g  t h e
lequiremcnts  up-front. Of equal
importance i s  t h e  t h o r o u g h
assign tncnt (and reassignment, as
appropriate) of requirements
J]rioritics. And, the system
c.nginccr  (instead of a manager)
lnust  be the person in charge of
Inaking  product-requirements
decisions and of closing the
r e q u i r e m e n t s l o o p w i t h
rnanagcmcnt and all team
lncmbcrs,  cent i nL]ous] y.

(3) ‘1’he rcqLlircnlcnts m a n a g e m e n t
~Jrocc.ss  nlust bc owned by a single
lnd]wdual,  and prcfcrab]y  by the
system cnginccr  (or his or hcr
dclcgatc,  sL]ch as a subsystcm
cnginccr  or a process assurance
analyst). This owner nlLlst  also be
responsible  for  rcquircmcnts
basclining  a n d  requircmcnts-
databasc c o n t r o l ,  t o  cnsLlrc a
nlinimum  nLlmbcr of hand-ovcrs.

(4) Since the Llscr rcprcsentativcs  arc
kcy players in acceptance testing,
tllcy m u s t  bc responsible for
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rcvicwin~ and concurring with the-. s. .

a c c e p t a n c e .  cri(cria spcclfic.d  for
Cach and every high- ]cvcl

I1’C( Llirclncnt ( 0 1 “custonlcr
accc<p(ancc,  criteria”). l’his buy-in
concept is a success fac[or critical
to the aligning of planned prodL]cf
capabilities with customcrncccts.

Quality Function Ihqdoynwnt (QFI))

Q1’1) is part o f  T o t a l  Q u a l i t y
Management (“1’QM)  which is a set of
methods and tools that all employees in
all departments can use; to maintain or
impmvc  quality, cost, procedures and
systems; or to give customers or L]scrs a
product which is of highest quality,
within budget  and schedule. in suppc)rl
of this goal, the QIW tcchniquc  provides
a strLlcturcd  process for captLwing  and
bringing the voice of the customer into
the production organization. ]1 enables
the tailoring of products to customer
needs, through cLlstomer interaction and
b r a i n s t o r m i n g with product
dcvc]opmcnt,  testing, maintenance,
quality control [cam, and systcm
ctcsigncrs. QFD assigns priorities or
weights to product improvements, and
reduces dcvclopmcnt  time by focusing
on essent ia l  des ign  (or  change)
parameters, and by concentrating on
defect prevention rather t}]an defect
detection -- -especially at the customer
requirements level.

Yoji Akao introduced QF’D to the United
States in October 1983 in a short arlicle
in the JoLlrnal  of Quality Progress. QF1)
i s  a  tcchniquc for improving the
transition of a project from rcquircmcnts
t o  d e s i g n  a n d f r o m  d e s i g n  t o
implementation to delivery. It helps to
introduce the idea of quality in the early
phases of [he rcquircmcnts  cycle from
the customer’s perspective (as opposed
to cnginccring  pcrspcctivc)  a n d  t o
rccvaluatc  qual i ty  cons idera t ions
throughout the project’s entire life cycle
from that only perspective. In most
implementations, QFD uses charts or
matrices to discover interrelationships
bctwccn  customers anct/or  users needs,

prodLlct  performance characteristics and
design and il~l~]lcll~clltatioll  methods.

The goal of QIT) is to deploy the “voice
o f  (1IC c u s t o m e r ” t h r o u g h o u t  t h e
prodL]cl’s  entire Icchnica]  s p e c i f i c a t i o n s
a n d  rcsoL]rcc  rcqLlircmcnts. l]ctailcd
mat] ices listing the customer’s rated
“whats” (or expectations) arc correlated
with the “hews” , to show how each
customer rc.cluiremcnt will bc met, and
which team(s) will be responsible for
each performance component [ 1], This
systematic tcchniqLle of listening to the
voice of the customer, and insuring the
(raceabi]ity  of design to the customer’s
reqLlircmcnts arc the most crucial aspects
of QFD in delivering high qLlality
products.

The customer’s  rcqLlircmcnts  p l a n n i n g
matrix is the most important tenet for the
QFD concept. It is often referred to as
the House of Quality as shown in Figure
1 and consists of six basic steps: ( 1 )
identify customer’s a t t r ibutes  or
requirements, (?,) identify technical
featul cs (counterpart characteristics) of
t h e  r e q u i r e m e n t s ,  (3) re la te  the
customer’s requirements to the technical
featules,  (4) conduct an evaluation of
competing products,  (5) evaluate
technical features and specify a target
value for each feat ure, and (6) dctcrminc
which technical features to deploy in the
remainder of the production process.

Customer’s attributes are the product’s
rcqui~  cments in cLlstomcr’s terms and
langL]agc.  The technical features arc the
design attributes expressed in the
l a n g u a g e  o f  t h e  systcm cnginccr,
designer, and dcvclopcr. These features
must bc rncasurablc,  since the output
will I)c controlled and compared to
objeclive targets. Relating the
custonler’s  attribLltcs  or requirements to
the technical fcatLnes (also rcfcrrcd to as
product characteristics or performance
rccluirc.mcnts throughout this paper) will
show the strength of the relationship
bctwccn  thcm; and show whether the
attributes arc addressed ful Jy and
properly or whether the final prodLlct
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will have cJifficulty in meeting customer
needs. l;valuation  of c o m p e t i n g
products will enable designers (o seek
oppor(uni[ics  f o r  improvclncn(  a n d
[Cchnology dcploymcn(,  and  a l lows
importance ra[ings  to bc set cm specific,
kcy cJcsign parameters. livaluatins
technical features ancJ  developing targets
will in[roducc quanti(ativc  nlcasLlrcs  for
p r o d u c t  COIISiStCIICy,  and custonlcr-
pcrccivcd  qual i ty . Determining which
fcatLircs to cJcploy will bc based on
identifying those characteristics that
have a strong relationship to cLlstonlcr
IICCCJS. Only these characteristics will
need to bc cJcploycd in the design and
product ion process ,  to  ensure  th[ the
voice of the customer is heard and that
wc arc producing the right procJLlct  right
(as opposed to producing the wrong
product right).

QFD and Software Development

Since 1980 fcw companies in Japan,
Europe and the United States had been
considering using Total Quality
Management (TQM), c o n c u r r e n t
cnginccring  and QFD techniques for
software dcvclopmcnt or at least for the
first phases of software development,
i.e., software requirements and
specifications. For example IBM Japan
h a s  dcvclopcd  a  s y s t e m  c a l l e d
SQIJAI.AS for applying QFD in support
of quality assurance for software. This
systcm gives a thorough definition of at
Icast 39 specific quality characteristics of
software s u c h  a s performance,
reliability, usability, flcxibi]ity, cost of
change, etc., and also clarifies and
specifics the divisions of the software
dcvclopmcnt  process; and prepares the
Ql~Il charts on matrices of tllc quality
control process, the quality assurance
itcm list, and the quality-cost tradeoff
matrices. NIX company has clcvclopcd
a QIiI~ tcchniquc  f o r  cjuantifying
software mcasurcmcnt  methods to test
software quality. NEC also developed a
ncw QFD time scqucncc  quality chart
that addresses the follc)wing problcrns:
( 1 ) broadening customer’s requirements
during the design process, (2) situations

where technology could not bc sclcctcd
until tile design was complctc,  and (3)
situati(ms  in which :tclditions or changes
~o software rcquircmcnts  occurred. In
csscncc, this Ql:lj  time sequence quality
CIML-I can bc usc(i flexibly to deploy
design specifications in various degrees
of comple t ion a s cxp]aincd  b y
Yoshizawa,  ct. al., [ 12]. Digital
Iiquiplnent Corporation (DEC) adapted
QFD tcchnic]ues  to a software project
that deals  with customers direct access to
an automated purchasing system
togctller with its accompanying
tclecc)llll~lllnicatiol~s a n d  t e r m i n a l
interfaces. I;igurc  2  shows (DEC)
adaptation of QIW four houses of quality
t o  QI~IJ sc)ftware d e v e l o p m e n t
terminology [ 1 1].

CSK of Japan has also been using QFD
for software since 1985. Figure 3 shows
the steps in thcil QI;D activities for
dcvelc)ping  the company’s software [12].
These steps include: (1) collecting
cLlstomcr  requirements (from original
inter  ~’iew data and brainstorming
sessions by a cross-functional team); (2)
generating the quality requirements (by
identifying the several levels of prodLlct
characteristics that correlate with the
customer requirements  (or  “ the
demanded quality”); (3) generating the
fLlnction-based rccluirernents  ( b y
exploding the systcm  functions into
several l e v e l s  o f funct ional
rcquircmcnts); (4) establishing the
planned quality. This fourth step
consists in: (a) extracting and analyzing
sclcctcd  parameters from the quality
requirements, (b) deciding which
paralllcters arc most strongly correlated
with the demanded quality and bccomc
the product’s “qLlality characteristics”,
(c) cstabJishin.g a standard value for each
quality cbaractcristic  (also referred to as
tcchnica] f e a t u r e ,  o r product
character is t ic ,  or performance
rcquircmcnt, throughout this paper), (d)
deploying these cluality characteristics
into processes, and (e) implementing
these processes in software development.
CSK’S next major activities of the QFD
tcchIliclLlc  arc as follows: (5) analyzing
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the relationships bctwccn the impact of
[Im inlplcnmnlcd sof[warc on customer
(lclll:ill(is  (tJrcllstolllcr lc{)LlircIllcllts)  and
[Ilcqlltllity  cll:lr:lc[cristics;  (6)cap[L1ring
tile results of this evaluation (by rating
customer satisfaction for each customer
cicmami); (7)z~ll:ily7itlgt  ilcrclatiollsllips
bctwccn  the (icploycd  software proccsscs
an(i the sclcctcd quaiity characteristics;
(8) rcfillillgtllcplallllcd-  quality chart,
for (hc llCX( Cic.vc]opmcnt  e f f o r t .  A t
p r e s e n t  CSK is  dcvc]oping  a  QFD
Sllpport Syslcm u s i n g a r t i f i c i a l
intcliigcncc  for improving the company’s
sof[warc  dcvclopmcn(  aclivi(ics,  e f f o r t s ,
quality  and productivity.

IIiscussion of QFD Benefits

QFD has  bccomc  an cffcctivc a n d
i report ant aspect of invest mcnt for many
companies bccaLlsc  it is the cornerstone
for implementing concurrent engineering
and Total Quality Management (TQM).
Onc of QFD’s major benefits is that it
enhances the cfficicnt  use of tools such
as Experimental Design and .Statistical
Process Control for optimization of
design performance. QFD charts
achicvc  the competitive ccigc for the
cLlslonlcr and user by identifying desired
product goais  and their interaction with
process capabilities and thus allow
cxp]icit  focus on sclcctcd  technical
improvements. A n  i m p o r t a n t
c o n t r i b u t i o n  o f  Ql:l>  t o  p e o p l e
management, lCSS evident in terms of
cost savings, is that it acts as a powerful
catalyst for team building and for
infusing technical cxcilcrncnt  into the
consensus building process. Most
critically, and with respect to customer
fLdfilln~cnt,  (1)c benefits of QFD arc that:
(l) customer needs arc better captured,
thoroughly rated, and assessed against
competing products; (2) customer
satisfaction for the entire product line
can bc greatly impmvcd  via reuse and
refining of performance rec~uircmcnts
and of the relationships between the
product’s performance characteristics
and its customer needs. With respect to
cicvclopmcnt-process cost cffcctivcness,

the advantages of QI:II arc as follows:
( 1 ) c{J1lllllLltlicatiofl  of rcquircmcnts  is
more consis(cnt  in (icgrcc-of-abstraction
and nlorc cffcctivc  through quantified
rcla(ionships  bctwccn the characteristics
of tile product ancl  customer ncccis;  (2)
planning bccomcs more specific, control
points arc clarific(i, and dLlplication  of
effort is climinatcci;  (3) tradeoff analysis
is more explicit :ind concentrated on
specific potcntia]ly-confl  icting design
features or bottlenecks, consensus-
b u i l d i n g  bccomc.s  easier,  and an
infor]ncd balance bctwccn  quality and
cost is made; (4) errors in rcquircmcnts
capture, rcquircmcnts  analysis and
design arc fewer, and there are fewer
design changes late in dcvcloprncnt  or
production -- -which in turn rcduccs
overall product cycle time and project
dcvclopmcnt  costs.

It has been rcportc(i that, although only 6
pcrccnt of project cost and 10 percent of
projc.ct duration arc spent in the
rcquircmcnts  phase, it costs about 10
times more to repair a defect during
implementation t h a n  d u r i n g  t h e
requirements phase, and it costs
between 100 and 200 times more during
maintenance. Formal system
performance rccor(is also show that 30-
to-50% of the cost of building a
hardware-software systcm arc spent in
finding and correcting defects. For
certain application areas, about 60-90%
of software failures observed arc said not
to bc caused by code errors, but are
attrilmtcd  to rcquircmcnts errors. These
rcqu ircmcnts-rcl  atcd problems, when
coul)lcd  w i t h  t h e  T o t a l  Q u a l i t y
Management (TQM) goals of incrcascd
pro(iuct  quality and lowered cos t ,
suggest that the area for highest-return
on qual i ty  inves tment  i s  in  the
prevention of dc.fccts with grcatcst-
impact (or grcatc.st amplification-rate)
potential; i.e., at the requirements level
and at the front-end of the dcvclopmcnt
life-cycle. l’i~is  fmnt-cnd  could also
m e a n  prcprojcct  phase, prototyping
phase, or ex~)loratory  or conceptual
dcvclopmcnt phase.
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Qlil) (argcts 1)0111  t h e  fmnt-cllct o f  Ihc
(iCVC]OplllCll(  P1’OCCSS  and  (]K product
life-cycle itscl  f, for improvcnlcn(  (either
s m a l l  or drama(ic).  13y silnul[ancousjy
c a p t u r i n g C u s t o m e r rcquircmcnts,
prmiuc(  rcquircmcnts  a n d  (hc ICSU1(S  o f
rigoIous analysis from a knowlcdgcablc
tcanl,  Ql+l>  bccomc.s the repository for
prmiuct  plans  and speci f icat ions .  This
reposi tory  in  (LIrn  provides  the s ingle
soLIrcc  forsubscqucnt  retrieval and reuse
of Ic[]llirc.lllcll(s,  whether  for  in-pro ject
rcfillcn]cnts  o r  f o r  a c l o s s - p r o j e c t  ( o r
across-rc]casc)  revisions.

Conclusion

‘1’his p a p e r  discusscct  p r o b l e m s  i n
rcqLlircnlcnts  a c q u i s i t i o n  a n d  r e u s e ;
ctcscribccl  some tools  to  al leviate  these
problems,  and  put forward QFD as an
cffcctivc  t o o l  f o r  t h e  c a p t u r e  a n d
rcfincIllcnt  of requirements.

Q1’1> is an c. ffc.c(ivc  a n d  p r o m i s i n g
(ccllnic]uc  in a]lcvialing  t h e  p r o b l e m s
assf~ciatccl  w i t h  (I1c e a r l y  p h a s e s  of
rcq[lircmcnts  a n d  s p e c i f i c a t i o n s .  IJrom
t h e  ‘1’QM pc. rspcc~ivc, QI~Il i s  an
cxccllcnl avenue for spccifica[ion  of the
“rigl~t  p r o d u c t ’) at the right  price. QFD,
inctecd,  i s  a  cross -fL]nctional  tool (hat
cnal)]cs  organizat ions to  focus on kcy
cus(omcr’s  a n d  u s e r ’ s  d e m a n d s  a n d
develop innovat ive  responses  to  those
n e e d s . M o s t  c r i t i c a l l y ,  Q F D
sys(cmatizcs  r i g o r  i n  rcquircmcnts
a c t i v i t i e s , w h i l e m a i n t a i n i n g
documentation and requirements-tracing
costs  10 a strict m i n i m u m . I.astly,  the
aLlthors  would like, to concl Lldc that,
although QFD has been acccptcd  as a
uscftll  tool for produc(  planning, as well
as for pars imonious req Llirenlcnts
specification, i[s ]nost unique potential
will bc as catalysl for rapid tcchno]ogy
deployment and for parameter design of
information syslcIIIs.
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